Interferon-gamma synergises with tumour necrosis factor and lymphotoxin-alpha to enhance the mRNA and protein expression of adhesion molecules in mouse brain endothelial cells.
Changes to the cerebral microvasculature are evident during cerebral malaria (CM). Activation of the endothelium is likely to be due to the actions of cytokines, circulating levels of which are elevated during CM. Endothelial cells are known to up-regulate the expression of cellular adhesion molecules, which can lead to cellular sequestration and obstruction of vessels. However, it is unknown whether cytokines synergise in the up-regulation of the adhesion molecules involved in CM. In this study, the mRNA and/or protein expression of the adhesion molecules vascular cell adhesion molecule-1 (VCAM-1), intercellular adhesion molecule-1 (ICAM-1), P-selectin and E-Selectin were examined in a mouse brain endothelial cell line. Endothelial cells were stimulated with interferon-gamma (IFN-gamma), tumour necrosis factor (TNF) and lymphotoxin-alpha (LT-alpha), alone or in combination. The expression of ICAM-1, VCAM-1, P-selectin and E-Selectin mRNA in mouse brain endothelial cells by TNF and/or LT-alpha was found to be significantly enhanced in the presence of IFN-gamma. The same synergistic effect was found when analyzing ICAM-1 protein expression in cytokine stimulated mouse brain endothelial cells. The findings show that cytokines can synergise to influence gene expression and protein expression in a mouse brain endothelial cell line.